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Please amend the claims as follows: 



12-14. (Canceled) 



imi/my pchokp mmmi mm wma 



1 5 . (Currently amended) A diversity signal combiner system for a diigatal 
communications system, comprising: 

a plurality of channels each for receiving a channel signal of a plurality of channel 
signals from a spatially diverse antenna array element: 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a corresponding channel signal to baseband: 

a co-phasing software block for resolving phase differences among the plurality 
of channel signals after the plurality of channel signals are downconverted by the plurality of 
downconverters: 

a combiner for combining the plurality of channel signals by weighting and 
delaying each of the plurality of channel signals after the co-phasing software block resolves the 
phase differences among the plurality of channel signals: 

a symbol synchronizer for determining symbol boundaries of the plurality of 
channel signals after the combiner combines the plurality of channel signals to enable a system 
signal to be accurately demodulated to accurately represent transmitted data: and 

an equalizer for receiving the plurality of channel signals from the combiner, for 
providing channel estimates of complex channel gain when necessary, and for removing channel 



PAGE 5/15 * RCVO AT 9/28/2007 5:48:57 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/22 * DNIS:2738300 * CSID: * DURATION (mm-ss):05-14 



SEP-28-2007 16:50 



JENNER BLOCK LLP 



P. 06/15 



efFects from the plurality of channel signals before the plurality of channel signals are input into 
the single complex sliding window matched filter: 

wherein the symbol synchronizer includes a single complex sliding window 
matched filter for filtering the plurality of channel signals with a match filtering function based 
on predetermined signal transfer function characteristics to average noise out of the pluraHty of 
channel signals and thereby maximize a signal-to-noise ratio of each of the plurality of channel 
signals; and 

Th e div e roity signal combin e r syot e m of claim 1 4, wherein the symbol 
synchronizer is for providing a variable step size parameter to the equalizer according to a 
confidence measure of correct symbol boundary estimation. 

16. (Currently amended) A diversity signal combiner system for a digital 
communications svstem> comprising: 

a plurality of channels each for receiving a channel signal of a plurality of channel 
signals from a spatially diverse antenna array element: 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a corresponding channel signal to baseband: 

a co-phasing software block for resolving phase differences among the plurality 
of channel signals after the plurality of channel signals are downconverted bv the plurality of 
downconverters: 

a combiner for combining the plurality of channel signals by weighting and 
delaying each of the plurality of channel signals after the co-phasing software block resolves the 
phase differences among the plurality of channel signals: 
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a symbol synchronizer for determining symbol boundaries of the plurality of 
chaimel signals after the combiner combines the plurality of channel signals to enable a system 
signal to be accurately demodulated to accurately represent transmitted data: 

an equalizer for receiving the plurality of channel signals from the combiner, for 
proyiding channel estimates of complex channel gain when necessary, and for removin g channel 
effects from the plurality of channel signals before the plurality of channel signals are input into 
the single complex sliding window matched filter: and 

The diveraity signal oombiner system of olaipfi 1 4 , further oomprifiing an adaptive 
weight, delay and phase adapter connected between the combiner and the equalizer for 
estimating and correcting phase gain» frequency and sampling error effects, and for receiving 
feedback from the single complex sliding window matched filter and the symbol synchronizer 
for providing a variable step size parameter, and fast error convergence, in the equalizer[[.]]; 

wherein the symbol synchronizer includes a single complex sliding window 
matched filter for filtering the plurality of channel signals with a match filtering function based 
on predetermined signal transfer function characteristics to average noise out of the pluraUtv of 
channel signals and thereby maximize a signal-to-noise ratio of each of the plurality of channel 
signals. 

1 7. (Original) The diversity signal combiner system of claim 1 6, wherein the 
equalizer is connected to the adaptive weight, delay and phase updater via a feedback loop to 
accept a new value of the variable step size parameter and to return a combined channel signal 
estimate to the adaptive weight, delay and phase updater. 
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18-20. (Canceled) 

21. (Currently amended) A diversity signal combiner system for a digital 
communications system, comprising: 

a plurality of channels each for receiving a signal from a spatially diverse antenna array 
element: 

a plurality of downconvertcrs each on one of the plurality of channels for 
downconverting a corresponding plurality of channel signals to baseband: 

a plurality of matched filters each being located on one of the plurality of channels for 
filtering the corresponding plurality of channel signals with a imatch fi Itering function based on 
predetermined signal transfer function characteristics to average noise out of the corresponding 
plurality of channel signals to maximize a signal-to-noise ratio of each of the plurality of channel 
signals: 

a combiner for combining each of the plurality of channel signals output from the 
plurality of matched filters bv appropriately weighting and delaying each of the plurality of 
chaimei signals: 

a symbol synchronizer for determining symbol boundaries of the plurality of channel 
signals output from the plurality of matched filters as the combiner weights and delays each of 
the plurality of channel signals, thereby causing a single combined signal with digital Siimpling 
to be output fi-om the combiner: 

an adaptive delav/nhase updater for receiving digitally sampled signals fi-om a variable 
delay in each of the plurality of channels: and 
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The div e rssity signal combiner system of claim 20, furth e r comprising an equalizer for 
generating a signal phase/delay estimation error and for inputting the signal phase/delay 
estimation error into the adaptive phase/delay updater; 

wherein the symbol synchronizer is further for generating a confidence measure and 
inputting the confidence measure into the adaptive phase/delay updater; and 

wherein the adaptive phase/delay updater measures and updates the signal phase/delay 
estimation error based on the confidence measure. 

22-23. (Canceled) 

24. (Currently amended) A diversity signal combiner system for a digital 
communications system, comprising: 

a plurality of channels each for receiving a signal from a snatiallv diverse antenna array 
element: 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a corresponding plurality of channel signals to baseband: 

a plurality of matched filters each being located on one of the plurality of channels for 
filtering the corresponding plurality of channel signals with a match filtering function based on 
predetermined signal transfer function characteristics to average noise out of the corresponding 
plurality o f channel signals to maximize a signal-to-noise ratio of each of the plurality of channel 
signals; 
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a combiner for combining each of the plurality of channel signals output from the 
plurality of matched filters by appropriately weighting and delaying each of the plurality of 
channel signals: 

a symbol synchronizer for determining symbol boundaries of the plurality of channel 
signals output from the plurality of matched filters as the combiner weights and delays each of 
the plurality of channel signals, thereby causing a single combined signal with digital sampling 
to be output from the combiner: 

an equalizer for receiving the combined channel signals from the conibiner and for 
providing combiner weight updating on the plurality of channels signals: and 

The divorsity signal combin e r syst e m of claim 23, fiirth e r comprioing a sampling time 
update block for executing a sampling time update equation and for outputting results of the 
executed sampling time update equation to the plurality of downconverters to control a sampling 
time of the plurality of channel signals input to the plurality of downconverters. 

25. (Original) The diversity signal combiner system of claim 24, wherein the symbol 
synchronizer is further for providing confidence measures to both the equalizer and the sampling 
time update block to provide adjustable step size in both the sampling time update block and the 
equalizer. 

26. (Canceled) 

27. (Original) A diversity signal combiner system for a digital communications 
system, comprising: 
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a plurality of channels each for receiving a signal from a spatially diverse antenna array 
element: 

a plurality of downconverters each on one of the plurality of channels for 
downconvcrting a corresponding plurality of channel signals to baseband: 

a plurality of matched filters each being located on one of the plurality of channels for 
filtering the corresponding plurality' of channel signals with a match filterin|g function based on 
predetermined signal transfer function characteristics to average noise out of the corresponding 
plurality of channel signals to maximize a signal-to-noise ratio of each of the plurality of channel 
signals: 

a combiner for combining each of the plurality of channel signals output fi-om the 
plurality of matched filters by appropriately weighting and delaying each of the plurality of 
channel signals: 

a symbol synchronizer for determining symbol boundaries of the plurality of channel 
signals output from the plurality of matched filters as the combiner weights and delays each of 
the plurality of channel signals, thereby causing a single combined signal with digital sampling 
to be output from the combiner: and 

an equalizer for receiving the combined channel signals from the combiner and for 
providing combiner weight updating on the pluraUty of channels signals: 

wherein the equalizer further includes a vector line for accepting output samples from the 
plurality of matched filters, the equalizer further for estimating a complex channel gain for each 
of the plurality of channels based on the accepted output samples: and 

The diversity signal combiner gyotom of claim 26, w herein the equalizer is further for 
generating a weight vector output for correcting channel complex gain errors. 
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28. (Canceled) 

29. (Currently amended) A diversity signal combiner system for a digital 
communications system, comprising: 

a plurality of channels each for receiving a signal from a spatially diverse antenna array 
element: 

a plurality of downconverters each on one of the plurality of channels for 
downconverting a corresponding plurality of channel signals to baseband: 

a plurality of matched filters each being located on one of the plurality of channels for 
filtering the corresponding plurality of channel signals with a match filtering function based on 
predetermined signal transfer function characteristics to average noise out of the corresponding 
plurality of chaimel signals to maximize a signa^to-ndise ratio of each of the plurality of channel 
signals; 

a combmer for combining each of the plurality of channel signals output fi-om the 
plurality of matched filters by appropriately weighting and delaying each of the plurality of 
channel signals; 

a symbol synchronizer for determining symbol boundaries of the plurality of channel 
signals output from the plurality of matched filters as the combiner weights and delays each of 
the plurality of chann el signals, thereby causing a single combined signal with digital samphng 
to be output from the combiner: and 

an equalizer for receiving the combined channel signals from the combiner and for 
providing combiner weight updating on the plurality of chaimels signals: 
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Th e diver s ity - s ignal combin e r sy s tem of elairii 23, wherein the symbol synchronizer is 
further for providing a control signal to the equalizer for providing optimal sampling at an output 
of the equalizer to minimize a demodulated data bit error rate. 
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